An in vitro study to assess the impact of tetracycline on the human intestinal microbiome.
The human intestinal microbiome, a generally stable ecosystem, could be potentially altered by the ingestion of antimicrobial drug residues in foods derived from animals. Data and the scientific published literature on the effects of antimicrobial residues on the human intestinal microbiome are reviewed by national regulatory authorities as part of the human food safety evaluation of veterinary antimicrobial agents used in food-producing animals. In this study, we determined if tetracycline, at low residue concentrations, could impact the human intestinal microbiome structure and the resistance-gene profile, following acute and subchronic exposure. The effects of 0.15, 1.5, 15, and 150 μg/ml of tetracycline, after 24 h and 40 days of exposure, in 3% human fecal suspensions, collected from three individuals (A, B, and C) were investigated using in vitro batch cultures. Results were variable, with either no change or minor changes in total bacterial 16S rRNA gene copies after exposure of fecal samples to tetracycline, because of the inter-individual variation of human gastrointestinal tract microbiota. Bacterial community analysis using rRNA-based pyrosequencing revealed that Firmicutes and Bacteroidetes were the predominant phyla in the three fecal samples; the ratio of phylotypes varied among individuals. The evaluation of bacterial community changes at the genus level, from control to tetracycline-treated fecal samples, suggested that tetracycline under the conditions of this study could lead to slight differences in the composition of intestinal microbiota. The genus Bacteroides (of the Bacteroidetes) was consistently altered from 1.68 to 5.70% and 4.82-8.22% at tetracycline concentrations of 0.15 μg/ml or above at both time points for individual A, respectively, and increased 5.13-13.50% and 10.92-22.18% for individual B, respectively. Clostridium family XI increased 3.50-25.34% in the presence of tetracycline at 40 days for individual C. Principal Component Analysis (PCA) confirmed the pyrosequencing findings of inter-individual variability of the ratio of phylotypes and the effect of tetracycline. Among the 23 tetracycline resistance genes (TRGs) screened, four tet genes (tetO, Q, W, and X) were major TRGs in control and tetracycline-dosed fecal samples. A variable to slight increase of copy number of TRGs appeared to be related to tetracycline treatment, interindividual variability and duration of exposure. Despite, the inherent variability of the intestinal microbiota observed among or within individuals, this pilot study contributes to the knowledge base of the impact of low residue concentrations of tetracycline on the human intestinal microbiome on the potential for antimicrobial resistance.